Identification of novel polymorphisms and two distinct haplotype structures in dog leukocyte antigen class I genes: DLA-88, DLA-12 and DLA-64.
The current information on the polymorphism variation and haplotype structure of the domestic dog leukocyte antigen (DLA) genes is limited in comparison to other experimental animals. In this paper, to better elucidate the degree and types of polymorphisms and genetic differences for DLA-88, DLA-12 and DLA-64, we genotyped four families of 38 beagles and another 404 unrelated dogs representing 49 breeds by RT-PCR based Sanger sequencing. We also sequenced and analyzed the genomic organization of the DLA-88 and DLA-12 gene segments to better define these two-gene DLA haplotypes more precisely. We identified 45 alleles for DLA-88, 15 for DLA-12 and six for DLA-64, of which 20, 14 and six, respectively, were newly described alleles. Therefore, this study shows that the DLA-12 and DLA-64 loci are far more polymorphic than previously reported. Phylogenetic analysis strongly supported that the DLA-88, DLA-12 and DLA-64 alleles were independently generated after the original divergence of the DLA-79 alleles. Two distinct DLA-88 and DLA-12 haplotype structures, tentatively named DLA-88-DLA-12 and DLA-88-DLA-88L, were identified, and the novel haplotype DLA-88-DLA-88L contributed to 32.7% of the unrelated dogs. Quantitative real-time PCR analysis showed that the gene expression levels of DLA-88L and DLA-88 were similar, and that the gene expression level of DLA-12 was significantly lower. In addition, haplotype frequency estimations using frequently occurring alleles revealed 45 different DLA-class I haplotypes (88-88L/12-64) overall, and 22 different DLA-class I haplotypes in homozygous dogs for 18 breeds and mongrels.